ROTARY FEED-THROUGH 

RELATED APPLICATION 

[0001]This application is a continuation of International Application PCT/EP03/05881 
filed June 4, 2003, the contents of which are here incorporated by reference in their 
entirety, and priority is claimed therefor under 35 USC 120. 

BACKGROUND OF THE INVENTION 
Field of Invention 

[0002] The invention relates to a rotary feed-through. 
Prior Art 

[0003] Such rotary feed-throughs are used to supply fluid to a rotating machine part. In 
particular, with machine tools, such rotary feed-throughs are used to feed a cooling 
lubricant into a hollow working spindle of the machine tool for cooling or cleaning tools 
and/or the work point. For typical rotary feed-throughs, the interface between the 
rotating and the stationary part Is formed by sealed bushings or sealing rings with 
sealing surfaces sliding one on top of the other. For the supply of a lubricant medium, 
such as, e.g., cooling lubricant, the sealing gap between the two sliding surfaces is 
lubricated, which prevents too high a temperature load and too much wear and tear. 
However, there are also applications for which a non-lubricating medium must be 
supplied. Thus, for certain applications, e.g., a supply of compressed air for cooling the 
tool and/or workpiece or also for removing shavings is necessary. However, here there 
is the problem that the resulting lack of lubrication on the sliding surface leads to an 
increased build-up of heat and increased wear and tear. 

[0004] From DE 1 99 32 355 A1 , a rotary feed-through according to this class is known 
for alternating media. However, in this document, the sealing surfaces are only in 
contact when a lubricating medium is supplied. For the supply of a non-lubricating 
medium, the sealing surfaces are moved away from each other in order to prevent too 
much wear and tear on the sealing surfaces. In order to minimize the resulting leakage 
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losses, there is an additional cylindrical seal in the form of a sealing gap between the 
outer wall of a rotationally fixed sleeve and the inner wall of a hollow shaft. 
[0005] For another type of rotary feed-through, the problem of lubrication and cooling of 
the sliding surfaces is solved by supplying the sealing elements, which slide one on top 
of the other, with an additional coolant or lubricant from the outside. However, this 
requires constructional expense that is not insignificant, because the additional coolant 
and lubricant must be constantly supplied and discharged for continuous dissipation of 
the frictional heat. 

SUMMARY OF THE INVENTION 

[0006] The object of the invention is to create a rotary feed-through of the type 
mentioned in the introduction, which has a simpler construction and in addition to low 
wear and tear, also exhibits lower leakage losses both with the supply of cooling 
lubricant and also with the supply of compressed air. 

[0007] This object is achieved by a rotary feed-through with the features as delineated 
herein. Preferred configurations and advantageous refinements of the invention are 
given in the following detailed disclosure. 

[0008] For the rotary feed-through according to the invention, the sliding surfaces are 
also in contact when the supply of cooling lubricant or compressed air is switched. This 
prevents the creation of a gap between the sliding surfaces when the cooling lubricant 
supply is switched. Such a gap could lead to the escape of cooling lubricant still located 
in the supply line. A force is applied to the non-rotating sliding bushing in the direction of 
the hollow shaft so that its sliding surface is constantly pressed against the sliding 
surface of the hollow shaft. An additional axial load does not result with the supply of 
compressed air by radial introduction at the sliding bushing, which load would lead to 
greater contact pressure of the sliding bushing on the sliding surface of the hollow shaft. 
Only with the supply of cooling lubricant is the contact pressure increased in order to 
achieve an optimal seal. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Further features and advantages of the invention come from the following 
description of a preferred embodiment with reference to the drawing. Shown are: 
[00010] Figure 1 , a rotary feed-through in longitudinal section, and 
[00011] Figure 2, the rotary feed-through with connections for a cooling lubricant 
and for air. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION 
[00012] The rotary feed-through shown in Figure 1 contains a housing with a front 
housing part 1 and a rear housing part 2 which is configured as a connecting piece. 
These parts are connected in a sealed manner to each other by a sealing ring 3. A 
hollow shaft 4 with a central passage channel 5 is mounted in the front housing part 1 
so that the shaft can rotate about a center axis 8 by means of a front and rear rotary 
bearing 6 and 7, respectively. At the front end of the hollow shaft 4, e.g., a hollow tie rod 
of a machine tool working spindle is inserted into the passage channel 5 sealed by a 
sealing ring 9. At the rear end of the hollow shaft 4, there is a first sealing sleeve 10, 
which is connected rotationally fixed to and which rotates with this shaft. This is inserted 
into an expanded part 1 1 of the passage channel 5 at the rear end of the hollow shaft 4 
and is sealed by a radial seal 12. The sealing sleeve 10 features a rear end sealing 
surface 13, which contacts a front end sealing surface 14 of a non-rotating sealing 
bushing 15. The sealing sleeve 10 and the sealing bushing 15 consist of a 
wear-resistant and temperature-resistant material, preferably ceramic or the like. 
[00013] The sealing bushing 15, which is coaxial with the sealing sleeve 10, can 
move in the axial direction in the rear housing part 2 and is guided in a sealed manner 
through seals 16 and 17. At the rear end of the sealing bushing 15 there is a pressure 
piston 18, which is supported by a compression spring 19 on an end cap 20 mounted in 
the housing part 2. The pressure piston 18 is sealed in a corresponding hole 21 of the 
rear housing part 2 by a seal 22 and features a front end peg 23 projecting into the rear 
end of the sealing bushing 15 in a sealed manner. Several radial openings 24 are 
provided in the sealing bushing 15. These openings open into a first annular space 25 
inside the housing part 2. The radial openings 24 are arranged such that these lie in 


3 


front of the front end surface 26 of the end peg 23 of the pressure piston 1 8. A first 
supply channel 27 extending radially In the housing part 2 leads to the annular space 
25. 

[00014] Between the rear end surface 28 of the pressure piston 18 and the end 
cap 20, there is a second annular space 29. A second radial supply channel 30 leads to 
this annular space. This is arranged next to the first supply channel 27 in the radial 
direction in the housing part 2. 

[00015] In the region of the interface between the sealing surface 13 of the rotating 
sealing sleeve 10 and the sealing surface 14 of the rotationally fixed sealing bushing 15. 
there is a collection space 31 and connected to this collection space there is an annular 
space 32 with a radial discharge line 33 in the housing part 1. The discharge line 33 is 
used to discharge leakage fluid output from the interface between the rotating sealing 
bushing 10 and the rotationally fixed sealing bushing 15 and collected in the collection 
space 31 . A compression spring 35 is tensioned between an annular collar 34 of the 
sealing bushing 15 and the housing part 2. This spring applies a force on the sealing 
bushing 15 in the direction of the hollow shaft 14 [sic; 4] such that the sealing bushing 
15 with its sealing surface 14 is constantly pressed against the sealing surface 13 of the 
sealing sleeve 10. 

[00016] As can be seen from Figure 2, the two supply channels 27 and 30 are 
connected to a supply device shown schematically in this figure. This includes a 
compressed air supply line 36, which leads from a compressed air source 37 via a first 
on-off valve 38 and a first check valve 39 to a line 40 attached to the first supply 
channel 27. The supply device also includes a cooling lubricant supply line 41 , which 
opens from a cooling lubricant source 42 via a second on-off valve 43 to the second 
supply channel 30 and also via a bypass 44 with a second check valve 45 into the line 
40 downstream of the first check valve 39. The two check valves 39 and 45 shown in 
Figure 2 outside the housing can also be integrated in the rear housing part 2. In the 
rear housing part 2 there is also a radial opening 46, which leads to an intermediate 
space arranged between the seals 16 and 22. Thus, leakage fluid collecting between 
the seals 16 and 22 for equalization is discharged by a line 47 into a collection container 
48. 
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[00017] For the switch position shown in Figure 2, the first on-off valve 38 is closed 
and the second on-off valve 43 is activated, so that the cooling lubricant is supplied to 
both supply channels 27 and 30. Through the supply of the cooling lubricant to the 
supply channel 30, the contact pressure between the sealing surfaces 13 and 14 
increases, which reduces leakage of the lubricant supplied via the line 36 to the 
interface between the sliding sleeve 10 and the sliding bushing 15. In contrast, with the 
supply of compressed air, the supply channel 30 is vented so that the contact pressure 
decreases and thus too much wear and tear on the sealing surfaces 13 and 14 is 
prevented. 
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